RESUMO
INTRODUCTION
Research shows that nursing is a high stress level occupation. Various aspects of nursing have been studied around the world in recent decades. Some research recognizes that stress is also present during nursing education, where the student faces challenging situations that often influence both his learning process and health conditions (1) (2) (3) (4) .
At graduation, students face a new environment, different and distant from their life context; they need to adapt to different demands and obligations that contribute to stress and neuroendocrine alterations (5) . Nursing education focuses the students' professional education on patient assistance which may cause the student-nurse-patient relationship to be based upon intense emotional stimuli. For example, intimate contact with the pain and the suffering of others, assistance to patients in terminal stages, difficulty of dealing with complaining patients under altered emotional conditions, close personal contact, and other factors may create an adaptation period inherent in their education (6) . For a better comprehension of the multidimensionality and subjectivity of stress, research must be welldesigned and carefully conducted. Assessment instruments have to present adequate psychometric properties for correct identification of the phenomenon among students.
Taking into account that the manifestation of stress is an interactive response between the individual and his environment, stress assessment must encompass its social, economic and cultural characteristics. Some stress assessment instruments are developed for the general population, and are not specific to nursing students (7) (8) . However, those that do address nursing students' asses-sment were developed by researchers in the context of realities that differ from the Brazilian environment. This makes it very difficult to adapt and apply the instrument in a new and different context (9) (10) . This article reports on the development of a stress assessment instrument for nursing students which encompasses common factors faced by these students. The research aims to make the instrument suitable for both research and teaching. The study also describes the theoretical conceptual model that was the basis for the instrument's construction, as well as the procedures and results of its validation and reliability assessments.
THEORETICAL-METHODOLOGICAL BASIS FOR THE CONSTRUCTION OF THE INSTRUMENT
It is hard to measure the phenomenon of stress. In clinical assessments it can be identified by hormone alterations in the neuroendocrine system; in day-to-day practice, it can be represented by observable behaviors, that is, either by factors that can release psychoneuro-endocrine alterations or by the effects of these chemical alterations in the person's behavior.
The instrument was developed based on the transactional model of Lazarus and Folkman (11) . In this model, stress is connected to the relationship between the individual and his environment. This type of study requires people to be assessed within their life context, in their relationship with the surrounding environment, and considering their attribution of meaning to given events.
In the process of assessing events, organic and emotional manifestations of stress may appear according to an individual's ability to perceive and control the occurrences. Psychological differences influence an individual's response to the event; therefore, it is quite a difficult task to predict a response based only on the related situation (12) .
Aiming to create a numeric representation for stress in nursing students -a psychosocial variable -psychometric principles and techniques were applied in order to develop an instrument that could be used to operationalize the variable (13) .
METHODOLOGY
The current study was based on the psychometric model advocated by Pasquali (13) , and consists of theoretical, empirical and analytical procedures.
Theoretical procedures
This stage focuses on the theoretical issues of the construct to which a measurement instrument is to be elaborated. The conceptual structure must be clear and accurate in order to facilitate construction of the items comprising the measurement instrument. The development of the stress scale specific to nursing students creates the operationalization of an itemized construct, aimed at showing the latent trait and the representative behaviors of the given latent trait. In order to operationalize the itemized construct, and based on related literature, the study's subject concept (stress) was defined. The creation of the items was based on the opinion of 28 students of a public nursing university institution (seven students from each year of the program) regarding the most common stress factors they had experienced during the baccalaureate period. Opinions were gathered by means of self-applicable questionnaires composed of four open questions about the meaning of stress for the respondent, as well as the most stressful situations he/she experienced during his graduation period.
Responses to the questionnaire were read and re-read, focusing on the stress factors reported by students regarding their professional education. Responses were grouped into categories through a cutting, ranking and ordering process of ideas or factors, in accordance with their similarity (14) (15) . Besides the students' opinions, the items of the SNSI (10) -Student Nurse Stress Index -were also considered in the construction of the items. The built items were organized into six theoretical domains defined by research, and based on literature. These were later submitted for validation by a committee of judges that assessed each item concerning its semantic adjustment, content, and pertinence to the previously defined domains.
This phase also set the type of response required for the constructed items.
Empirical procedures
In this stage, the researcher approached students in their classrooms, explaining the goals of the study so that they could voluntarily choose to take part in the research. The instrument was applied in a sample of 160 nursing graduation students in the city of São Paulo, Brazil. The course's eight-semester long program receives 80 students annually by means of a selective process carried out by the FUVEST (University's Foundation for the Brazilian Entrance Examination). The valid curriculum at the time of the research comprehended a total timetable of 4,305 hours divided into 44 compulsory subjects, four elective optional subjects, and 37 free optional subjects. The course is composed of a theoretical content, and also has a practical content in several field training activities. Students are also exposed to theoretical-practical activities both in the nursing laboratory and in the curricular training period. Following these activities, students must develop a monograph concerning one of the programs offered by the various departments at the School of Nursing of the University of Sao Paulo.
A desirable Cronbach's alpha higher than 0.8 (good internal consistency) and lower than 0.9 (non-redundant) was taken into account for alpha risk ≥ 0.05 and beta risk ≤ 0.20 in order to calculate the sample size. For a power greater than 0.9 was calculated a sample size of 160 students.
Analytical procedures
The data collected in the above-mentioned phase were submitted to statistical analyses and tests aimed at vali-dating the instrument. This step assessed the constructed instrument's validation and reliability, and settled the instrument's normatization. In the process of developing the constructed instruments, the normatization process offers the criteria for the interpretation of the scores obtained from the responses to an instrument or test (13) .
The selection of items towards the subsequent analyses of validation and reliability was based both on the distribution of responses to each item and on the relevance of the item to its respective domain. In order to verify the importance of each item within each domain, the Pearson's Chi-Square univaried nonparametric test was applied in order to decide whether or not some items should be eliminated, according to the most adequate distribution in the proportion of responses (16) . Items with non-significant (p ≥ 0,05) or negative correlation indexes were excluded.
The internal consistency of each domain was assessed by the Cronbach's alpha, which also guided the analysis of each item within its respective domain. In case the exclusion of one item considerably enhanced the domain's total alpha, the item would be excluded.
The Confirmatory Factorial Analysis (CFA) was carried out in order to verify whether of not the configuration of the theoretically defined domains could be empirically confirmed, that is to say, if the responses of the sample to the instrument backed up the theory. The LISREL program carried out the CFA in order to confirm the adjustment of the final model achieved after the internal consistency analysis. Adjusted Goodness of Fit Index (AGFI) higher than 0.90 and Non-Normed Fit Index (NNA) higher than 0.80 (17) were the confirmation criteria. Additionally, the Comparative Fit Index (CFI) of the model and the normed Chi-Square measurement were analyzed in order to verify to what extent the empirical data confirmed the proposed theory regarding the stress model's domains among nursing students (18) .
RESULTS

Building the items
Counting on a broad bibliographic review, it was possible to establish the concept of the study's subject (stress), as well as the constitutive and operational attributes that guided the development of the instrument, so that the behavior construct (items) could be operationalized.
The construct's theoretical domain was based on the theoretical model of Lazarus and Folkman (11) , who define stress as an interactionist model; in other words, they consider any event whatsoever stemming from the internal or external environment that exceeds the individual's capacity to adapt to the situation. The authors of this model consider subjectivity as a factor that determines the gravity of the stressor agent. A stressor stimulus is understood as those situations in which the individual activates organic systems that produce physical, mental and behavioral reactions whenever exposed to a threatening condition. Stressor stimuli unleash a break in the organic homeostasis and involve an overload of adaptive energy that causes the individual to cope with the stressing situation.
In the Lazarus and Folkman's model, the individual's assessment process of the event undergoes the following levels: primary -assessing the meaning of a situation and whether or not this situation will interfere in his welfare; secondary -maintaining the situation and assessing the available cognitive resources; reassessment -in case the situation is kept steady and the available resources are not satisfactory, organic and psychical processes of stress are released, generating severe consequences to the individual's health status (11) . The adopted elements of the theory (11) , the result of the nursing students' opinions on the stress factors during their graduation level, literature data, and the SNSI items (10) were the sources used to build the present instrument's items.
According to their similarity, 62 items were elaborated and grouped into six areas or domains, namely: Domain 1 -Performance of Practical Activities; Domain 2 -Professional Communication; Domain 3 -Time Management; Domain 4 -Environment; Domain 5 -Professional Education; and Domain 6 -Theoretical Activity.
All 62 items were submitted to the committee of judges for semantic analysis, content analysis, and pertinence of the items within each previously defined domain. The most relevant suggestions regarded the relationship of the items with their allocation in each domain. The 62 items were reallocated in the domains in accordance with the judges' suggestions and inserted into the instrument for empirical tests.
Finally, in order to format the instrument, it was defined that each item that depicted a possible stress situation would be responded to by means of a four-score Likerttype scale, ranging from zero to three according to the intensity. The scores for each item can be as follows: zero (0), applied when the student did not experience stress at the situation depicted in the item; one (1), when stress level is regarded as low by the student in the presented situation; two (2), when the situation presents a moderate stress level; and three (3), when the student perceives a high stress level in the situation.
It was defined that the instrument's scores in each domain would be achieved by the sum of scores assigned to each one of the items that compose the domain; the higher the score, the stronger the intensity of stress perceived by the student. This research started from the premise that the concept of stress is multidimensional, dynamic and subjective; therefore, the study chose a domain-based concept's operationalization and interpretation.
Following the allocation of items by the judges, six domains were organized, namely: Environment, Performance of Practical Activities, Professional Communication, Time Management, Professional Education, and Theoretical Activity.
Reliability and validation
The instrument's responses from 160 nursing students comprising the 62 remaining items after the implementation of the theoretical procedures were calculated and submitted to an analytical process that selected the best items and assessed the instrument's validation and reliability.
The age of the students ranged from 18 to 32 (average = 21.8 ± 3.1). As per the gender, 147 (91%) were female. As per the period of the nursing course, 44 students out of 316 (12.7%) were taking the first year; 42 (13.3%), the second year; 36 (11.4%), the third year; and 38 (12%), the fourth and final year.
From the 62 items submitted to the empirical procedures, 32 were excluded due to at least one of the following reasons: unbalanced distribution among the response categories; and non-significant, negative, very high or very low correlation coefficients.
After eliminating the items, the remainder 30 were submitted to an internal consistency analysis, according to the domains in which they were allocated. The results are shown in Table 1 . It can be observed that the values between brackets at the end of each item's description are the numbers that the items were given for the data analysis. These numbers will be useful to the observation of the Confirmatory Factorial Analysis results presented later on. The Performance of Practical Activities domain has six items that refer to the instrumental knowledge acquired by the student towards the performance of the procedures, as well as to the feelings involved in the patient's care. Table  1 shows that this domain reached quite a good total alpha, and that it would be improved if all items were kept.
In the Professional Communication domain, the four items depict the difficulties felt in the individual's communication and relationship with other elements of his professional group; the domain also showed the tense situations arisen from this status. The total alpha would not be improved with the removal of items (Table 1 ).
*Cronbach's Alpha Coefficient
The Time Management domain counted on five items and took into account the difficulties reported by students to reconcile all the core curriculum activities with their personal, emotional and social demands. The domain presented a good total alpha coefficient and the exclusion of items would not improve it (Table 1 ).
In the Environment domain, four items depicted the degree of difficulty felt by students regarding their access to the training field or the university, and the weariness perceived by them concerning the use of public transport. The total alpha was not very good and there was no indication that the exclusion of items would improve the domain (Table 1) . (3) 0.701 0. The six items of the Professional Education domain refer to the concerns of the students at the knowledge acquired in their academic education, as well as the impact of this knowledge on their future professional life. It also includes the perception of situations that they can experience in the professional field. The exclusion of the item related to the concern at the professional future would increase the total alpha from 0.772 to 0.785 (Table 1) . The item was not removed because this improvement was considered as irrelevant.
The five items of the Theoretical Activity domain regard the degree of difficulty perceived by students concerning the educational content, the developed activities, and the adopted educational methodology. The exclusion of items would not improve the domain's total alpha ( Table 1 ).
The data achieved by the sample on the thirty items of the ASNS instrument distributed into all six domains (Table 1) were submitted to the CFA in order to verify whether or not the format of the theoretically established domains could be confirmed (18) . Figure 1 represents the CFA results on the thirty items and the six domains. Table 1 uses numbers at the end of each item's description. 
ASNS NORMATIZATION
The items' cut scores were based on the distribution of the students' responses. For the interpretation of the results, the intensity of the stress factors was taken into account and ranked in accordance with an equalitarian variance in risk quantile intervals in each domain( Table 2 ).
The analysis should not consider the domain if it presented a percentage lower than 80% of responded questions. Hence, the stress factor assessment result must take into account the intensity and the corresponding score percentage of each domain. The result will indicate the Scores in one domain can be compared with scores in other domains, according to the objective of the study analysis.
CONCLUSION
This study is justified by the scarcity of research addressing nursing students' stress. The majority of studies apply a qualitative methodology to analyze stress among students, instead of using instruments with known psychometric properties.
In the various item-construction phases the characteristics pertaining to each stage of the educational process were taken into account. Bearing that in mind, the instrument was all-embracing, allowing for its application to students from any stage of nursing education.
Counting on assessments of adequate construct validation and reliability, the ASNS is aimed at nursing students. As a newly built instrument, it is recommended that the ASNS be utilized in different samples so that the results presented here are either confirmed or adjusted accordingly. The ASNS allows for the assessment of stress among nursing students as a research variable, or it can be used for educational purposes. Perceber as dificuldades que envolvem o relacionamento com outros profissionais da área 17.
Pensar nas situações que poderá vivenciar quando for enfermeiro 18.
Tempo reduzido para estar com os familiares 19.
Perceber a responsabilidade profissional quando está atuando no campo de estágio 20.
Observar atitudes conflitantes em outros profissionais 21.
Sentir que adquiriu pouco conhecimento para fazer a prova prática 22.
Transporte público utilizado para chegar à faculdade 23.
Tempo exigido pelo professor para a entrega das atividades extraclasse 24.
Distância entre a maioria dos campos de estágio e o local de moradia 25.
Vivenciar as atividades, como enfermeiro em formação, no campo de estágio 26.
Faltar tempo para o lazer 27.
Perceber a relação entre o conhecimento teórico adquirido no curso e o futuro desempenho profissional 28.
Assimilar o conteúdo teórico-prático oferecido em sala de aula 29.
Transporte público utilizado para chegar ao local do estágio 30.
Faltar tempo para momentos de descanso 0 1 2 3
